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One Cambridge Place 50 Hampshire Street ' .
Cambridge Massachusetts 02139 ’ . . ’ FEB 0 9 2004
tek: 617 452-6000 , .

fax: 617 452-8000 : . C YOUNG, SOMMER . ., LiC

February 6, 2004 -

Mr. John T—Tnlkrnnb

Business Development o
Alstom Power, Inc.
Environmental control Systermns.
- 1409 Centerpoint Blvd.
. Knoxville, TN 37932-1962

Subject: - - Alstom’s Proposed SCR System for St. Lawrence Cement -

Dear Mr Holbrook:

- Asl explamed in our telephone convexsanon, CDM is an envir onmental consulting ﬁzm -
prowdmg envir onmental asséssments of St* Lawrence Cement’ s proposed cenent plant m
Greenport NY:One of oir assxgnmenis is'to dssess whether or not the air pollut:on contzol
(AFPC) systems for the proposed cenierit plant meet present day APC laws and regnla.t:ons ’
Since the project is located in the Northeast Ozone Transport Reglon, mtrogen oxide (NOx)
and volatile organic compounds (VOCs) are subject to Lowest Achievable Emission Rate
(LAER) control technology. Theréfore, we are most interested in the feasibility of applying
selective catalytic 1 eduction (SCR) control to the proposed cement plant.

We have xevzewed St. Lawx ence’s SCR Bid Speafxcahon, Alstom s SCR pxoposal dated

9/19/03, St. Lawrence's letter of 10/14/03 and Alstom’s response letter of 10/20/03. There

seems to be some misunderstanding of St. Lawrence’s interpretation of Alstom’s 10/20/03

response. Also there is some question as to the practicality and reasonableness of some of the

performance standards which St. Lawrence Cement has required in their Bid Specification.

Therefore, to clarify Alstom’s offer to supply an SCR system for the proposed cement plant in
~ Greenport, could you please answer the following questions. :

1. Can Alstom guarantee that their proposed SCR system for St. Lawrence Cement will
meet the following performance guarantees as stated in the attached Appendix? Note
that we have changed the performance standards in the oxiginal Bid Specification to

- 1eflect what s typ1cally prowded in a perfor mance gua:antee by an SCR System

- supphex If there are any pezfoxmance guar anteés which you would have to take
_excepnon to, please iridicaté these. Assume that the Apphcabon Descnptxon/ Des1gn
Basis as stated in Secuon 2:0 of thé Bid Specification are unchanged.
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CDM

M. John Holbrook
February 6, 2004
Page2 '

2 One of the problems with applying SCR to this project is the teﬁpe:a@e of the '
preheater tower exhaust gas, minimum of 300°C (572¢ F), which is slightly lower than

) tha dacirad minims u-\.lad- tamnoarabkirra nf '4150(‘ {6NN0 Y o 3’7:0C (617@ P) One Of the

LT WToA Tl uu.u..u.AulALh CL RGP TIGLUIT Vi VAV (UVVT 4

- possible solutions to this problem is to install a bypass duct around the last preheater
cyclone. See attached Figure 1 showing kiln, preheater cyclones, proposed cyclone

- bypass duct and nominal design temperatures through the process. Assuming that the'

“-¥ v préheater tower exhaust temperature fzom the last preheater tower is at the minimum

57290 F and its temperature needs to be raised to 6170 F, only 5% of the 9320 F gas
stream going into the last cyclone would have to be bypassed to achieve the desired

© 6179 F going into the SCR systém. Note that similar types of economizer bypasses are
commonly used on utility boiler SCR systems. Does this sound like a reasonable way = -
to address the temperature problem? Do you see any technical flaws in it? Assuming
such a cyclone bypass duct could be installed on the proposed cement plant, could
Alstom agree to providing the performance guarantees stated above? :

3. Lastly, we are most interested irnvhearing about the SCR testing being doneby
Italcementi (Broni and Caluso plants). Do you Or your catalyst supplier have any data
from this project which you can share with us. We would like to know about: sulfur
and SO2 concentrations in the limestone and preheater exhaust gas, concentrations of
alkalis (Na, K) and other detrimental elements (arsenic, lead, phosphorus) in the raw
feed and the preheater exhaust gas; SOz oxidation levels, any formation of CaSO,, any
plugging or fouling problems, NO; reduction, NHs slip levels, fuel used, type of
catalyst, temperatuzes at inlet and outlet of SCR system, type of soot blowers and -
frequency used, dust loading to the SCR system and composition of the dust.

We greatly appreciate ydiu assistance on this important project. If you have any questions or
concems, please do not hesitate to call me at 617-452-6239; If you could respond to us by
3 .Febmaxy 20, 2004 that would be most appreciated. Thank you.

Very truly yours,
Frank Sapienza-

Principle Engineer
Camp Dresser & McKee Inc.
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Mr. John Holbrook ~
February 6, 2004

Page 3

1

- APPENDIX

NOx Reduction Efﬁczency

- Thé&'SCR system shall achieve a minimum of 85% NOx reduction e£f1czency when the

proposed cement manufacturing plant (specifically the kiln, precalciner and preheater)
is operating at stable, continuous conditions. Stable continuous conditions are defined
as operation of the plant such that the preheater tower exit gas flow rate, temperatuze -
and composition are as defined below (i.e. between the following minimum and

_maxmtum valves) _
_ o Mm:mum _ _ . Ma;d@um_
 Flow x'éfemactual'ﬁl3/}u‘ © ewm0 o 950000
_Tempexanuemdegzeesc - 300. - ' . 400; |

- All other prx eheater tower exit gas chax acteristics and composition shall be between the

limits indicated in Table 2-2 and 2-3 (as reissued on 9/5/ 04) and Table 2-4 of the
Greenport Project SCR Bid Specification. The above NOx reduction efficiency shall be
maintained for the life of the catalyst. The life of the camlyst is defined in Item 6

* below.

NH; Slip

The NH3 slip from the SCR reactor shall not exceed 2 ppmvd at 3% oxygen when the
cement manufacturing plant is operating at stable, continuous conditions. The
ammonia slip emission limit must be ma.mtamed for the life of the catalyst which is -

defmed in Item 6 below.

'SOz Oxxdatlon

The fraction of SO, that is ox1d1zed to foxm SO in the SCR reactor shall not exceed 1.0
mole % while the cement manufacturing plant is operating at stable, continuous
conditions. The SO; oxidation limit must be maintained for the life of the catalyst

- which is defined in Item 6 below
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Mzr. John Holbrook
February 6, 2004
Pages4 :

4. Gas-Slde Pressure Loss Requirements

~ The flange—to-—ﬂange gas side pressure loss across the SCR system shall not exceed 6

* inches water column when the cement manufacturing plant is operating at stable,
continuous conditions. The gas side pressuze loss must be mamtamed for the life of
the catalyst which is defined in Item 6 below. S .

5. Turndown Requn'ements _

The SCR system must be capable of mamtaumng aII pexformance requir ements listed -
in this Appendix when the preheater tower exit gas has a flow, temperatuxe and
characteristics thhm the ranges deﬁned inltem 1 above '

6. Catalyst L1fe

The average catalyst life shall be a minimum of 24,000 hours of operating tune

Operating time includes only that ime during which NHj is injected into the .

preheater tower exhaust gas upstream of the SCR reactor. Average catalyst life refers
to the average length of time catalyst is mstaHed in the reactor before it is removed

and xeplaced :

7. SCR Availability Requn‘ement
' The SCR system shiall be available at least 98%of the time that the cement
* manufacturing plant is operated at stable, continuous conditions, and-also provided
that the SCR system is maintained and operated in accordance with the proceduzes
and instructions stated in the SCR supplier’s Opex atxons and Maintenance Manuals:

8. Faﬂme to Meet Performance Guarantees

If the SCR system fails to meet the NO reduction effxqency (85%) as stated in Item 1
or the NH; slip Limit stated in Ttem 2, then the SCR system supplier shall correct the
failure by repair, modification or replacement of the SCR equipment, whole o1 in part.
I, after a reasonable period in which the SCR supplier attempts to correct the '
deficiencies, the SCR system still fails to meet the above NOx reduction and NHaslip
guarantees, then the SCR supplier shall pay the Purchaser liquidated damages The
amount of liquidated damages shall be determined by the supplier and Purchaser and
shall be based on the cost fo thé' Pu.rchasex of excess NOy emissions 1eleased to the
atmosphere.

Test method procedures for determining NOx, NHs SO, and SOs concentrations shall be as
stated in the Greenport Project SCR Bid Specification. :
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One Cambridge Place S0 Hampshire Syreet

Cambridge Massachusetts 2139
tel: 617 452-6000

fax; 617 452-8000 . A } | : : ‘_ RECE!VED
- | | FEB 1 3 2004

YOUNG, SOMMER . . LLC

February 11, 2004 .

M. Thomas W. Lugar
Chief Executive Officer
KWH Catalysts, Inc.
435 Devon Park Drive
- 400 Building
~ Wayne, PA 19087

Subje_ct: ~ SCRSystem for St. Lawrence Cement

Dear Mr. Lugar:

As I explained in ouz telephone conversations, CDM is an environmental consulting firm
providing environmental dssessments of St. Lawrence Cement’s proposed cement plant in
Greenport, NY. One of our assignments is to assess whether or not the air pollution control

~ . (APC) systems for' the proposed cement plant meet present day APC laws and regulations.

‘Since the project is located in'the Northeast Ozone Transport Region, hitrogen oxide (NOx) -
 and volatile organic compounds (VQCs) are subjéct to Lowest Achievable Emission Rate.. . _.

(LAER) control technology . Therefore, we a1e most interested in the feasibility of applying
selective catalytic reduction (SCR) control to the proposed cement plant. . : .

We have reviewed St. Lawrence’s SCR Bid Specification, KWH's SCR proposal dated
9/19/03, St. Lawrence’s letter of 9/30/03 and KWH's response letter of 10/3/03. We believe
there is some question as to the practicality and reasonableness of some of the performance
standards which St. Lawrence Cement has required in their Bid Specification. Therefore, to
clarify KWH's offer to supply an SCR system for the proposed cement plant in Greenport,

- could you please answer the following questions. -

1 Can KWH Catalysts guarantee that your proposed SCR system for St. Lawrence
Cement will meet the performance guarantees as stated in Appendix 1?7 Note that we
have changed the performance standards in the original Bid Specification to reflect

- what is typically provided in a performance guarantee by an SCR system supplier. If
there are any performance guatantees which you would have to take exception to,
- please indicate these. Assume that the Application Description/ Design Basis as stated
in Section 2.0 of the Bid Specification are unchanged. These data are included in
attached Appendix 2.~ )
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Mr Thomas W Lugar
February 11, 2004
Page 2

2 One of the pxoblems with applymg SCR to this pr)ect is the temperature of the
pxeheatez tower exhaust gas, minimum of 300°C (572° F), which is slightly lower than
the desired minimum inlet temperature of 315°C (600° F) to 325C (617° F). One of the
possible solutions to this problem is to install a bypass duct around the last preheater
cyclone See attached Figure 1 showmg kiln, preheater cyclones, proposed cyclone

* bypass duct and nominal design temperatuzes through the process. Assuming that the
preheater tower exhaust temperature from the last preheater tower is at the minimum
5729 F and its temperature needs to be raised to 6170 F, only 5% of the 9320F gas -

- stream going into the last cyclone would have to be bypassed to achieve the desired
617°F going into the SCR system Note that similar types of economizer bypasses are
commonly used on utility boiler SCR systems. Does this sound like a reasonable way
to address the temperature problem? Do you see any technical flaws in it? Assuming

- .such a cyclone bypass duct could be installed on the proposed cement plant, could

- KWH Catalysts agx ee to provxdmg the performance guazantees stated above?

3. I.astly, we are most mtexested in hearing about the SCR testing and experienceat

other plants, particularly the Solnhofen plant. Is there any recent data from this plant
- which you can share with us. We would liketo know about: sulfur and SO2 ,

concentrations in the limestone and preheater exhaust gas, concentrations of alkalis
(Na, K} and other detrimental elements (arsenic, lead, phosphorus) in the raw feed
and the preheater exhaust gas, SO; 6xidation Ievels, any formation of CaS0s, any
‘plugging or fouling problems, NO; reduction, NHs slip levels, type of catalyst,
temperatures at inlet and outlet of SCR system, type of soot blowers and ﬁequency
used, dust loadmg to the SCR system and composition of the dust

- We greatly appzecxate your assistance on this i unpor tant project. If you have any questions or
concerns, please do not hesitate to call me at 617-452-6239. If you could respond to us by
February 25, 2004 that w0uld be most appreciated. Ihank you..

Very truly yours,

Frank Sapxenza
Principle Enginee:
Camp Dresser & McKee Inc.
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M. Thomas W. Lugar

February 11, 2004
Page 3

N APPENDIX 1
- Performance Guarantees for SCR System

1. NOx Reduction Efficiency _ : v
The SCR system shall achieve a minimum of 85% NOx reduction efficiency when the
_ proposed cement manufacturing plant. (spec1f1ca11y the kiln, precalciner and preheater)
~ is operating at stable, continuous conditions. Stable continuous conditions are defined
as operation of the plant such that the preheater tower exit gas flow rate, temperature
-and composition are'as defined below (1 e. between the followmg minimurn and

maxnmlm valves) ' , _
| | Minimum . Maﬁmﬁm'
- Flow rage‘in actual ﬁa/m R 600,b00 S 950;000
'Temi)eramfe-in degrees C ' . .' 300.._ : L _ 400. -

All other preheater tower exit gas characteristics and composition shall be between the |
limits indicated in Table 2-2 and 2-3 (as reissued on 9/5/04) and Table 2-4 of the
Greenport Project SCR Bid Specification. These tables are included in Appendix 2. The -
above NOx reduction efficiency shall be maintained for the life of the catalyst The life
of the catalyst is defined in ltem 6 below

2. NH; Slip
The NH3 slip from the SCR reactor shall not exceed 2 ppmvd at3% oxygen when the
cement manufactunng plant is operating at stable, continuous conditions. The
ammonia slip emission limit must be maintained for the hfe of the catalyst which is
defined in Item 6 below. ' :

3. SO2 Oxidation B

The fraction of SO, that is oxidized to form SG; in the SCR reactor shall not exceed 1.0
mole % while the cement manufach.xmg plant is operating at stable, contmuous
conditions. The SOz oxidation limit must be maintained for the life of the catalyst
which is defmed in Ttem 6 below .

. nt Ci
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Mu. Thomas W. Lugar
February 11, 2004
Page 4

4. Gas-Sxde Pressuxe Loss Requuements ~

The flange-to-flange gas side pressure loss across the SCR system shall not exceed 6
inches water column when the cement manufacturing plant is operating at stable,
continuous conditions. The gas side pressure loss must be mamtamed for the lifeof
the catalyst whxch is defined in Item 6 below :

5. Turndown Requn ements
- The SCR system must be capable of maintaining all peuormance requirements listed .
- in this Appendix when the preheater tower exit gas has a ﬂow, temperature and _
characteristics thhm the xanges defmed in Item 1 above.-

6. Catalyst Life

The average catalyst life shall be a minimum of 24 000 houzs of operal:mg time
Operating time includes only that time during which NHs'is injected into the
preheater tower exhaust gas upstream of the SCR reactor. Average catalyst life refers
" to the average length of time catalyst is installed in the xeactor before it is removed
Aand replaced .

7. SCR Avaﬂabxhty Reqmrement

. The SCR system shall be available at least 98 %of the fime that the cement

- manufacturing plant is operated at stable, continuous conditions, and also provided
that the SCR system is maintained and operated in accordance with the procedures
and instructions: stated in the SCR suppher s Operahons and Mamtenance Manuals

8. Fa1lure to Meet Pezformance Guarantees

If the SCR system fails to meet the NO reduction eff1c1ency (85%) as stated in Item 1
ot the NHs slip limit stated in Item 2, then the SCR system supplier shall corzect the

failure by repair, modification or replacement of the SCR equipment, whole or in part.
If, after a reasonable period in which the SCR supplier attempts to correct the
deficiencies, the SCR system still fails to meet the above NO, reduction and NHs slip

- guarantees, then the SCR supplier shall pay the Purchaser liquidated damages. The
amount of liquidated damages shall be determined by the supplier and Purchaser and '
shall be based on the cost to the Purchaser of excess N()x emissions released to the

' atmosphere ' :

Test method proceaures for determining NOx, NHs, SOz and SO concentrations shaii be as
stated in the Greenport Project SCR Bid Specification.
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_ APPENDIX 2
CEMENT MANUFACTURING PLANT - PROCESS DATA

. Fuel Type and Composition

The kiln pyroprocessing system will be ﬁred pnn"anly thh coal but up to 20 9%

of total fuel may be chemical petroleum coke. No. 2 oil'and natural gas will be
used for kiln startup. On average, the spilt of fuel delivered to the pyropmcessmg'
acea would be 60% to the precalciner and 40 % to the kiln. Some minor ‘
variations of the fuel allocation between these two locations will occur to adjust

~ for variations in raw mix and fuel quality. The typical fuel firing rate is estimated
to be about 800 MMBtw/hr. Table 2-1 lists some properties of the fiels that may
.be fired in the pyroproccssmg area. - - '

- Table 2-1. Ty lcal Fuel Characteristics

= . | Parameter Coal | Petcoke
HEHV, Bwlb. 11,000— | 12,500
1T ' : . 13,000 14,500
wt. % Moisture - 1-8 7-13
ot % Volatile Matter 25-35. 8.5-18.5
| wt. % ash ' 5-10 1.2
wt. % fix carbon 55-65 65-75
wt. % Sulfiur 05-25 -\ 3-6
wt. % Chlorine - 0.1-0.3 NA*

~* NA — data are not available

R_aw Materials .

As-discussed in

“this Spectﬁcanon, the primary raw material

used in the cemcrit manufacturing process is limestone. Some of the addmonal
raw materials that will be added to the process include shale, iron ore, bauxite, fly

ash, and coal ash,
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Temperature, Pressure, and Flow Characteristics

Table 2-2 presents the cxpectéd temperature, pressure, and flow éhéxacterxstlcs of
the preheater tower exhaust gas stream. Note that these values are forbid-

urposes only, and actual values could differ.

Table 2-2.

_Anticipated Gas Characteristics in Preheater Downcomer

Parameter

Value

Notes

Gas flow 1ate at

Nm*/hour (typical)

381,000

3.6% Oq, @ 0°C,
5.8 % H;0,! atm

S_C-R inlet

Nm’/hom' (max)

419,000

5.6% 0, @ 0°C, .
5.3% H,0, 1 atm

o’ /hour ( typical) .

- - 828,000

3.6 %0.@ 320°C,
5.8% H,0

m’/hour (max)’

- 910,000

5.6%, 02 @ 320°C,
5.3% H,0

Gas temperature
 at SCRinlet

Typical _

320°C

SCR bypass to be
used when inlet
temp is < 300°C

. | and >400°C or as.

specified by
VENDOR

Max ‘Iempcranne Rate of

Change

. 100 °C/minute

Maximum ramp
rate will oceur
-when preheater—-— |-
meal feed is lost or
dissupted. -~
Normally this will
resultina kiln
shutdown, but there -
may be several
minutes of
excessive

| temperatures before

shutdown occurs.

Gas pressure
at SCR inlet

Typical

-60 mBar. -

Minimum

~ -80.mBar
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| Cas-Phase Compositions and Ranges

Table 2-3 presents gas-phase composition data for the preheater tower exhaust gas
stream. Note that these values are based on design and anticipated operation, and
actual values could differ ' C ' . '

Table 2-3. . -Ariticipated Gas Stream Composition Preheater Downcomer. .

Project 2000-05-077

Parameter Value Notes
Particulate matter | Typical 60 grams/Nm®
loading at SCR inlet | Maximum 100 grams/Nm’
 Particulaté matter size | Typical Unknown No data are
| distribution . . ; : avajlable on the
: dust size 1
distribution at this |-
location in the
: . Process.
180, Typical{daily average) 600 ppmv _ @ 3.6% O,
Maximum(daily average) 750 ppmv @ 3.6% O
SO  Typical(daily average) S ppmv @ 3.6% O,
' Maximum(daily average) 7 ppmv @ 3.6%.0,
I NOx Typical (daily avg.) 600 ppmy - @3.6% 0z
' Maximum (daily avg.) _ 1400 ppmy @3.6%0,-
Maximum Rate of change 33 ppmv/sec Rapid variation in
A ' i : NOx
R - concentration will
. - -1 be routine
CcOo | Typical{daily average) 720 ppmv @ 3.6% O,
' | Maximum (daily average) 1500 ppmv @ 3.6% O,
O, ‘Typical 3.6 vol. % Even higher O,
. Maximurn ~6 vol. % levels can occur
l | during
malfunction
conditions.
CO, Typical 0vol.% . |@3.6%0,
H,0 Typical ~5.0 vol. % @ 3.6% O,
"| Process Generated -~ | Typical 20 ppmv @ 3.6% O,
NH3 Maximum 30 ppmv @ 3.6% O,
, - | Minimum 10 ppmv @ 3.6% 04
Hydrocarbons (THC) | Typical 25 ppmyv as C3Hg | @ 3.6% 02
| Maximum 36 ppmvas C:Hy | @ 3.6%.0,
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Entrained Dist Composition

Table 2-4 presents composition data for the entrained dust in the preheater tower

exhaust gas stream. Note that these values are based on desi
~ operation, and actual values could differ. Note also that this

be “sticky” under the operating conditions of the

exhaust stream. See http://www robinsonfans.com/protect/,

T additional details.

Table 2-4.

gn and anticipated
entrained dust may
preheater tower
cement.htm for

Particulate Matter Composition
Compound Value Notes ,
Ca0. | Typical 26 grams/Nm’ Value is CaO + CaCO,.
Maximum - | 45 grams/Nm® Ca0 levels should be
. : assumed to be high.
K;0 Typical 0.55 grams/Nm’ . -
' Maximum 0.61 grams/Nm® .
NayO Typical 0.20 grams/Nm®
' Maximum 0.22 grams/Nm’
Cr0y - - Typical 0.00087 grams/Nm’ ;
- Maximum 0.00130 grams/Nm’
PbO | Typical 0.00081 grams/Nm®
L Maximum 0.00110 grams/Nm®
| As;04 (gas) Typical 0.0034 grams/Nm®
3 Maximum 0.0047 grams/Nm®
Si0; Typical 8.4 grams/Nm’
_Maximum 14.1 grams/Nm’
AlLOs Typical 2.0 grams/Nm’
| -Ma;c'imum 3.5 grams/Nm®
Fe;0s | Typical 1.5 grams/Nm’
Maximum 2.7 grams/Nm’
TiO, Typical 0.11 grams/Nm®
| Maximum 0.19 grams/Nm®
MgO | Typical 0.50 grams/Nm®
. | Maximum 0.86 grams/Nm®
P;0;s Typical 0.06.grams/Nm®
Maximum 0.11 grams/Nm’
V05 Typical 0.0012 grams/Nm’
Mag; i m 0.00}7 9')'27'"5/1&/7;11

c
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‘One Cambridge Place. 50 Hampshire Street -
Cambridge. Massachusetts 02139 : ]
tel: 617 452-6000 T A (' . ’ ED
fax: 617452-8000 . - B RECEW .

FEB 1 3 2004.

1 YOUNG, SOMMER . .: LLC

February 10, 2004

Mr Haward Franklin

Manager, SCR Development -
Hitachi America, Ltd
Power and Industrial Division
50 Prospect Avenue =
Tarrytown, NY 10591 -

Subject: : Px'opoéed SCR System for St. Lawrer'xce Cernenf __

Dear Mr. Fra.nkiin'-

- As I explamed in our telephone convexsahon, C'DM isan envu'onmental consultmg firm
providing environmerital assessments of St. Lawrence Cement's proposed cement plantin - -
_ Greenport, NY. One of our assignments is to assess whether or.not the air pollution control -
(APC) systems for the proposed cement plant meet present day APC laws and regulations.
Since the project is located in the Northeast Ozone Transport Region, nitrogen oxide (NOx)
and volatile organic compounds (VOCs) are subject to Lowest Achievable Emission Rate
(LAER) control technology. Therefore, we are most interested in the feasibility of applymg
_selective catalync xeducuon (SCR) control to the pxoposed cement plant

We have developed a list of SCR system perfoxmance guaxantees w}uch are contamed in .
Appendix 1. Appendix 2 contains process data on the proposed cement plant in Greenport,
NY. To assist us in evaluating the suitability of applying SCR technology to-the px oposed
cement plant, could you please answer the followmg queshons

1. Can I-htach1 Amenca guarantee that their SCR system if installed on the proposed St.

- Lawrence Cement plant in Greenport, NY will meet the performance guarantees
stated in Appendix 1? If there are any performance guarantees which you would have
to take exception to, please indicate these Process data on the proposed cement plant
is mcluded in Appendix 2, Cement Manufacturmg Plant Process Data :

o

One of the pr oblems with applymg SCR to this project is the tempexature of the .

- preheater tower exhaust gas, minimum of 300°C (5720 F), which is slightly lower than
the desired minimum inlet tempexatuxe of 315°C (6000 F) to 325°C (6170 F). One of the
possible solutions to this problem is to install a bypass duct around the last preheater

cyclone. See attached Figure 1 showing kiln, preheater cyclones, proposed cyclone
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:bypass duct and nominal des1gn temiperatures through the process. Assuming that the
preheater tower exhaust temperature from the last preheater tower is at the minimum
5720F and its temperature needs to be raised to 617° F, only 5% of the 9320F gas
stream going into the last cyclone would have to be bypassed to achieve the desired
6170 F going into the SCR system Note that sirnilar types of economizer bypasses are

, conunonly used on utility boiler SCR systems. Does this sound like a reasonable way
to address the temperature problem? Do you see any technical flaws in it? Assuming

- such a cyclone bypass duct could be installed on the proposed cement plant, could
Hitachi Amenca agtee to providing the pexformance guarantees stated above?

3. Lastly, we are most interested in hearing about SCR testing and expenence at other
plants, particularly those firing high dust, high sulfur fuels such as Powder River E
Basin (PRB) coal. I found the following article on your website, “Recent Experience with
SCR Catalyst for PRB Fuels, High Sulfur Fuels, and Low Dust Applications” which was
most helpful. Is there any more recent plant data particularly on the PRB Coal Plant
owned by Kansas City Power and Light (Hawthorn 5)? Has there been any maskmg or
fouling due to formation of CaS0,? Has CaSO; deactivated the catalyst and reduced

- its life? Also the article listed the DeNOx Efficiency at 55. 6% Has this been improved?

Any other related data would be helpful. S

We greatly apprecxate youx assistance on thxs imiportant project. If you have any ques'aons
or concerns, please do not hesitate to call me at 617-452-6239. If you could respond tous:
by February 24, 2004 that would be most appreciated. Thank you ‘

Very tmly yours,

%M/Mw

Frank Sapienza
Principle Engineer
Camp Dresser & McKee Inc.

. ument
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| APPEN DIX 1.
‘Performance Guarantees for SCR System

1. NOx Reductlon Eff1c1ency

- The SCR system shail achieve a minimum of 85% NOx reductxon efficiency when the
proposed cément manufacturing plant (specxflcally the kiln, precalciner and preheater)
is operating at stable, continuous conditions Stable continuous conditions are defined
as operation of the plant such that the preheater tower exit gas flow rate, temperature
and composition are as defmed below (i.e. between the following minimum and

maximum valves)

» o Minimum | S Maxﬁum
Flow rate iri actual mé/hr o 600000 950000
I‘émpétattn:e ind_egreesic,. i Cos00. ' '40,0,.,'

All other preheater tower exit gas characteristics and composition shall be between the

~ limits indicated in Table 2-2, 2-3 and 2-4 of Appendix 2. The above NOx reduction
efficiency shall be maintained for the life of the catalyst. The Life of the catalyst is
defined in Item 6 below . .

2. N Hs Shp

The NH3 slip from the SCR reactor shall not emeed 2 ppmvd at3% oxygen when the
cement manufactunng plant is operating at stable, continuous conditions. The
ammonia slip emission limit must be maintained for the life of the catalyst which is
‘defined in Item 6 below. :

3. SOz Oxidation:

The fraction of SO, that is oxidized to form SO in the SCR reactor shall not exceed 1. 0
mole % while the cement manufacturing plant is operating at stable, continuous
conditions. The SO, oxidation limit must be maintained for the life of the catalyst
which is defined in Item 6 below. '

4. Gas-Side Pressure Loss Requirements

~ The flange-to-flange gas side pressure loss across the SCR system shall not exceed 6
inches water column when the cement manufacturing plant is operating at stable,

Documant Code
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continuous conditions. The gaé side pressure loss must be maintained for the life of
the catalyst which is defined in Item 6 below.

5. Turndown Requir ements

The SCR system must be capable of maintaining all performance 1equirements listed
in this Appendix when the preheater tower exit gas has a flow, tempexatuxe and
~ characteristics within the ranges defined in Item 1 above _

6. Catalyst L1fe .
* The average catalyst life shall be a minimum of 24, 000 hours of opexatmg t1me
Operating time includes only that time during which NHj is injected into the -
- preheater tower exhaust gas upstream of the SCR reactor. Average catalyst life refers
to the average length of time catalystis installed in the reactor befoxe it is removed
and replaced. : '

7. SCR Avallablhty Requn ement

The SCR system shall be available at least 98%of the time that the cement

manufacturing plarit is operated at stable, continuous conditions, and also provxded
. that the SCR system is maintained and operated in accordance with the procedures

and instructions stated in the SCR supplier’s Operations and Maintenance Manuals.

8. Failure to Meet Performance Guarantees - ~ »
- If the SCR system fails to meet the NO, reduction efficiency (85%) as stated in Item 1
- or the NHsslip limit stated in Item 2, then the SCR systetn supplier shall correct the

failure by repair, modlhcanon or replacement of the SCR equipment, whole or in part.
If, after a reasonable period in which the SCR supplier attempts to cortect the
deficiencies, the SCR system still fails to meet the above NOxreduction and NHj slip
guarantees, then the SCR supplier shall pay the Purchaser liquidated damages. The-
amount of liquidated damages shall be determined by the supplier and Purchaser and
shall be based on the cost to the Purchaser of excess NOy emissions released to the
atmosphere.

Test method procedures for determining NOx, NHs, 50, and SOs concentrations shall be Us
EPA Test Methods (40 CFR 60 Appendix A).
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APPENDIX 2 ' |
~ CEMENT MANUFACTURING PLANT - PROCESS -DATA

Fuel Type and Composxnon

The k:ln pyroprocessing systh will be fired primarily wvth coal but up to 20 %
of total fuel may be chemical petroleum coke. No. 2 oil and natural gas will be
used for kiln startup. On average, the spilt of fuel delivered to the pyroprocessing

-area-would be 60% to the precalciner and 40 % to the kiln. Some minor
-variations of the fuel allocation between these two locations will occur to adjust

for variations in raw mix and fuel qnahty The typical fuel ﬁnng rate is estimated -
to be about 800 MMBtwhr. Table 2-1 lists some properties of the fuels that may
be fired in the pyropxocessmg area.

,Table 2-1. Typical Fuel Characteristics

| Parameter Coal Pet coke
HEV, Br/lb ' - 11,000 - 12,500 -
Ccoe b 13,000 14,500 -
wt. % Moisture ' 1-8 - 7-13 .
wt. % Volatile Matter 25-35 8.5-16.5
wt.%ash ) - 5-10 1-2
wt. % fixcarbon . | 55-65 . 65-75
-+ wt. % Sulfur . . 05-25 3-6
wt. % Chlorine ' 0.1-03 - NA*

*NA - data are not available
Raw Matermls

Asdiscussedin.’ . . ‘this Specification, the primary raw material
used in the cement manufacturing process is limestone. Some of the additional
raw materials that w:l) be added to the process mclude shale, iron ore, bauxite, fly
ash, and coal ash
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Temperature, Pressure, and Flow Characteristics
Table 2-2 presents the expected temperéture, pressure, and flow characteristics of

the preheater tower exhaust gas stream. Note that these values are for bid-
purposes only, and actual values could differ.

Tahla2_ 2
L AULC L—4Le

Parameter ' : ‘Value Notes

| Gas flowrate at | Nm’fhour (typical) . 381,000 3.6% 02, @ 0°C,
. o . 5.8 % H;0,1 atm
SCR. inlet Nm'hour (max) -~ = - 419,000 '5.6% 0, @ 0°C,
S ' 3.3% H;0, 1 atm
m’/hour ( typical) . 828,000 - 3.6 %0:@ 320 °C,
' . ' ' ‘ 5.8% H.0
| m’/hour (max) o 510,000 . | 56%,0: @ 320°C, |
. o ' ' ' - ‘ 53%H..0 -~
Gas temperature | Typical - . 320°C | SCR bypass to be
at SCR inlet Co o ' used when inlet -
' : | temp is < 300°C
and >400°C oras .
specified by
. . . _|.YENDOR
Max Temperature Rate of - 100 °C/minute | Maximum ramp
Change ' o : " | rate will ocour
S ' when preheater
meal feed is lost or
disrupted. .
Normally this will
resultina kiln®
{ shutdown, but there
may be several
minutes of
.| excessive
temperatures before
shutdown occurs.

Gas pressure Typical -60 mBar.
at SCR inlet Minimum ' -30'mBar
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Gas-Phase Compositions and Ranges

Table 2-3 presents gas-phase composition data for the preheater tower exhaust gas
stream Note that these values are based on design and anticipated operation, and
- actual values could differ :

Table 2-3.. Anticipated Gas Stream Composition Preheater Downcomer

Parameter Value Notes
Particulate matter | Typical 60 grams/Nm’ -
loading at SCR inlet | Maximum 100 grams/Nm’
Particulaté matter size | Typical Unknown No data are
distribution : available on the
‘ dust size :
distribution at this
location in the '
. - Process.
SO, Typical{daily average) 600 pprav @ 3.6% O,
Maximum(daily average) 750 ppmyv @ 3.6% 0»
|80 Typical{daily average) -5 ppmyv @ 3.6% 0,
o Maximum(daily average) .7 ppmy @ 3.6% 0,
NOx Typical (daily avg.) ~ 600 ppmv | @3.6% 0,
‘ Maximum (daily avg.) 1400ppmv | @3.6% O,
Maximum Rate of change "33 ppmv/sec Rapid variation in
o : o NOx :
concentration will
- . be routine
CO Typical(daily average) 720 ppmy @ 3.6% O,
B | Maximum (daily average) . 1500 ppmv @3.6% 0,
O, Typical ' ' 3.6 vol. % Even higher O,
: Maximum " -6 vol % . levels can occur .
A during =
malfunction
A conditions.
CO, Typical 30 vol. % @ 3.6% O,
H,O Typical ~6.0 vol. % @ 3.6% O
Process Generated Typical . 20 ppmv @ 3.6% O,
NH; Maximum 30 ppmy 1 @3.6%0;
Minimum 10 ppmv - @ 3.6% O,
Hydrocarbons (THC) | Typical 25 ppmvas C3Hy | @ 3.6% O,
Maximum 36 ppmv as C3H; | @ 3.6% O,
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Entrained Dust Composition

Table 2-4 presents composition data for the entrained dust in the preheater tower
exhaust gas stream - Note that these values are based on design and anticipated
operation, and actual values could differ. Note also that this entrained dust may
be “sticky” under the operating conditions of the

exhaust stream See ht
additional details.

~ preheater tower
tp://www robinsonfans.com/protect/cement htm for

Particulate Matter Composition

Table 2-4.
Compound . Value Notes
1Ca0 Typical 26 grams/Nm® Value is CaO + CaCO;. | .
Maximum 45 grams/Nm® Ca0 levels should be
, : assumed to be high.
K.0 | Typical 0.55 grams/Nm® o
' Maximum 0.61 grams/Nm®
Na;0 Typical 0.20 grams/Nm®
‘ _ Maximum 0.22 grams/Nm>
Ct:05 - Typical ' 0.00087 grams/Nm® |
L Maximum 0.00130 grams/Nm’®
PbO - Typical 0.00081 grams/Ne’
S | Maximum 0.00110 grams/Nm’
As;O3(gas) Typical 0.0034 grams/Nm®
| Maximum. 0.0047 grams/Nm®
| sio, | Typical 8.4 grams/Nm’
| Maximum | 14.1 grams/Nm®
Al 05 Typical 2.0 grams/Nm’
| Maximum . 3.5 grams/Nm®
Fe;03 Typical 1.5 grams/Nm’
Maximum 2.7 grams/Nm®
TiO, ‘Typical 0.11 grams/Nm®
Maximum 0.19 grams/Nm’
MgO Typicai 0.50 grams/Nm®
’ Maximum 0.86 grams/Nm®
P,0; Typical 0.06 grams/Nm?
Maximum 0.11 grams/Nm®
V,0s Typical 0.0012 grams/Nm®
Mk mum 0.00]" Grams/kim’

¢
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m ‘ _ RECEIVED .
One Cambridge Place. S0 Hampshire Street ’ '

Cambridge Massachusetts 02139 - _ : . F EB 1 3 2004

tel: 617 452-6000 . o
fax: 617 452-8000 : ‘ S o YOUNG, SOMMER ... LG

February 10, 2004

AL 'L]'..._n,\.. Tlamacanton o
il fiansein o Lcu.l..u.u.l.ls

Sales Manager
Haldor Topsoe
17629 El Camino Real
Houston, TX 77058

Squec_:t: ‘Proposed SCR System for St. Lawrehce Cex.jnen-t

- Dear Mr. Flemming:

~ AsIexplained in our telephone conversation yesterday, CDM is an environmental consultmg

firm providing environmental assessments of St. Lawrence Cement's proposed cement plant
in Greenport, NY. One of our assignments is to assess whether or not the air pollution control
(APC) systems for the proposed cement plant meet present day APC laws and regulations.
Since the project is located in the Northeast Ozone Transport Region, nitrogen oxide (NOx)
and volatile organic compounds (VOCs) are subject to Lowest Achievable Emission Rate

- (LAER) control technology. Therefore, we are most interested in the feasibility of applymg
selecuve catalyhc reduction (SCR) control to the pxoposed cement plant. :

e We have reviewed St. Lawrence s SCR B1d Speaﬁcatlon and Alstom s SCR proposal dated

9/19/03. We understand Haldor Topsoe is the preferred catalyst supplier in Alstom’s
proposal. There séems to be some misunderstanding of St. Lawrence’s interpretation of
Alstom’s proposal. Also there is some question as to the practicality and 1easonableness of
some of the performance standards which St. Lawrence Cement required in their Bid
Specification. Therefore, to clarify Haldor Topsoe’s position to offer an SCR catalyst for the

o pr oposed cement plant in Greenport could you please answer the following questwns

1. Can Haldor Topsoe guaxvantee that their proposed SCR catalyst for St. Lawrence
Cement will meet the following performance guarantees as stated in Appendix 1?
Note that we have changed the performance standards in the original Bid

~ Specification to reflect what is typically provided in a performance guarantee by an
' SCR system supplier. If there are any performance guarantees which you would have
to take exception to, please indicate these. Assume that the Application
‘Description/ Design Basis as stated in Section 2.0 of the Bid Specification are
- unchanged. T have mduded these data in Appendxx 2 - Cement Manufactu.zmg Plant -
Process Data. :
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2. One of the problems with applying SCR to this project is the temperature of the
preheater tower exhaust gas, minimum of 300°C (5720 F), which is slightly lower than
the desired minimum inlet tempezature of 3150C (600° F) to 3250C (6179 F). One of the
p0551b1e solutions to this problem isto install a bypass duct around the last px_eheatex
cyclone. See attached Figure 1 showing kiln, preheater cyclones; proposed cyclone
bypass duct and nominal design temperatures through the process. Assuming that the
preheater tower exhaust temperature from the last preheater tower is at the minimum
5720 F and its temperature needs to be raised to 617° F, only 5% of the 9320 F gas

~stream going into the last cyclone would have to be bypassed to achieve the desired
6170 F going into the SCR system N_ote that similar types of economizer bypasses are
commonly used on utility boiler SCR systems. Does this sound like a reasonable way’
to address the temperature problem? Do you see any technical flaws in it? Assuming
such a cyclone bypass duct could be installed on the proposed cement plant, could
Haldor Topsoe agree to providing the performance guarantees stated above?

3. Lastly, we are most interested in hearing about the SCR testing being done by
 Italcementi (Broni and Caluso plants). Do you have any data from these projects

which you can share with us. Wé would like to know about: sulfur and SO2 *
concentrations in the limestone and preheater exhaust gas, concentrations of alkalis
(Na, K) and other detrimental elements (arsenic, lead, phosphorus) in the raw feed
and the preheater exhaust gas, SO; oxidation levels, any formation of CaSQOy, any
plugging or fouling problems, NO; reduction, NHs slip levels, fuel used, type of
catalyst, temperatures at inlet and outlet of SCR system, type of soot blowers and -
fxequency used, dust loadmg to the SCR system and composition of the-dust.

We greatly appz eciate your assistance on this impor tant project. If you have any questions or
concerns, please donot hesitate to call me at 617-452-6239. If you could respond to us by
February 24, 2004 that would be most appreciated. Thank you.

Very truly yours,

Frank W@w

Frank Sapienza
Principle Engineer
Camp Dresser & McKee Inc.
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APPENDIX 1 |
Performance Guarantees for SCR System

1. NOx Reduction Efficiency : S
The SCR system shall achieve a minimum of 85% NOx reduction efficiency when the
proposed cement manufacturing plant (specifically the kiln, precalciner and preheater)
is operating at stable, continuous conditions. Stable continuous conditions are defined
‘as operation of the plant such that the preheater tower exit gas flow rate, temperature
and composition are as defmed below (i.e between the followmg minimum and

maximum valves):

| ‘ Minimum =~ Maximum
Flow rate in actual m3/he S 600000 - 950,000
’fempexatﬁrem,degreesc - | 300:... | o - -400.

All other preheater tower exit gas characteristics and composmon shall be between the
limits indicated in Table 2-2 and 2-3 (as reissued on 9/5/04) and Iable 2-4 of the
Greenport Project SCR Bid Specification. The above NOx reduction efficiency shall be
maintained for the life of the catalyst The life of the catalyst is defined in Item 6
below. : .

2. NH; Slip

The NH3 slip from the SCR reactor shall not exceed 2 ppmvd at3% oxygen when the
~ cement manufacturing plant is operating at stable, continuous conditions. The
' ‘ammonia slip emission limit must be maintained for the life of the catalyst which is
defined i in [tem 6 below. -

3. 50, Oxidation

The fraction of SO; that is 0\1dlzed to form SOs in the SCR reactor shall not exceed 1.0
mole % while the cement manufacturing plant is operating at stable, continuous
conditions. The SO, oxidation limit must be maintained for the life of the catalyst
which i is defined in Item 6 below.
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4. Gas-Side Pressure Loss Requirements
- The flange-to-flange gas side pressure loss across the SCR system shall not exceed 6
inches water column when the cement manufacturing plant is operating at stable,
~ continuous conditions. The gas side pressure loss must be maintained fox the life of
" the catalyst whlch is defined in Item 6 below

5. Turndown Requuemenrs

- The SCR systemn must be capable of mamtaxmng all per formance requuements listed
in this Appendix when the preheater tower exit gas has a flow, temperature and -
characteristics within the xar\ges defined in Item 1 above '

6. Catalyst Life .

- The average catalyst life shall be a minimum of 24 000 hours of operating time.
Operating time includes only that time during which NH; is injected into the
preheater tower exhaust gas upstream of the SCR reactor. Average catalyst life refers
to the average length of ime catalyst is mstalled in the reactor before it is Iemoved
and replaced.

7. SCR Avaﬂablhty Reqmrement

The SCR system shall be available at least 98%of the time that the cement ,
. manufacturing plant is operated at stable, continuous conditions, and also provided
~ that the SCR systemis maml:amed and operated in accordance with the procedures
and instructions stated in the SCR supplier’s Opezauons and Maintenance Manuals

8. Pa1lure to Meet Perfozmance Guaxantees :

~ 1ftheSCR system fails to meet the NO; reduction eff1c1ency (85%) as stated in Item 1
or the NH; slip limit stated in Item 2, then the SCR system supplier shall correct the
failure by repai1, modification or replacement of the SCR equipmen, whole or in part.
If, after a reasonable period in which the SCR supplier attempts to corzect the
deficiencies, the SCR system still fails to meet the above NOyreduction and NHj slip
guarantees, then the SCR supplier shall pay the Purchaser liquidated damages. The
amount of liquidated damages shall be determined by the supplier and Purchaser and
shall be based on the cost to the Puxchasex of excess NO; emissions released to the
atmosphere. :

Test method procedures for determining NOx, NH;, SOs and SO; concentrations shall be as
stated in the Greenport Project SCR Bid Specification.
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APPENDIX 2
CEMENT MANUFACTURING PLANT - PROCESS DATA

Fuel Type and Composmon

The kﬂn pymp:ocessmg system will be fired primarily with coal but upto20%
of total fuel may be chemical petroleum coke. No. 2 oil and natural gas willbe .
used for kiln startup. On average, the $pilt of fuel delivered to the pyroprocessmg
area would be 60% to the precalciner and 40 % to the kiln. Some minor

variations of the fuel allocation between these two locations will occur to adjust

for variations in raw mix and fuel quahty The typical fuel firing rate is estimated

"to be about 800 MMBtw/hr. Table 2-1 lists some pxopertxes of the furels that may
_-be fired in the py1 oproccssmg area

Table 2-1. Ty ical Fuel Characteristics -

" Parameter Coal Pet coke
HAV, Btw/lb 11,000 - 12,500 -
o 13,000 14,500
wt. % Moisture 1-8 7-13

wt, % Volatile Matter 25-35 8.5-16.5
wt.%ash 5-10 1-2
wt. % fix carbon 55-65 65 -75
wt. % Sulfur - 0.5-2.5" 3-6
wt. % Chlorine 0.1-0.3 NA*

“* NA — data are not available

Raw Materials

As discussed in

this Speciﬁcatioh, the primary raw material

used in the cement manufacturing process is limestone Some of the additional -
taw materials that will be added to the ptocess include shale, iron ore, bauxite, fly

ash, and coal ash.
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Temperature, Pressure, and Flow Characteristics

. Table 2-2 presents the expected temperature, pressure, 4nd flow characteristics of
the preheater tower exhaust gas streami. Note that these values are for bid

- purposes only, and actual values could differ.

Table 2-2. 'Anticip ated Gas Characteristics in Preheater Downcomer

Parameter

Value

Notes |

Gas flow rate at

'Nm:’/houx' (typical)

381,000

3.6% O, @ 0°C,
5.8 % H,0,1 atm

SCR inlet

Nm’/hour (max) _

419,000

15.6% 0, @ 0°C,

5.3% Hy0, 1 atm

‘m’/hour ( typical)

828,000

1.6 %0, @ 320°C,
5.8% H0

m’/hour (maic)

910,000

| 5.6%, 0, @ 320°C,

5.3% H,O

at SCR inlet

Gas temperature

' Typical

320°C

SCR bypass to be -
used when inlet
temp is < 300°C
and >400°C or as
specified by
VENDOR

Max Terﬁpcratura Rate of -

Change

100 °C/minute

- Maximum ramp -
| rate will oceur .

when preheater
meal feed is lost or
disrupted. :
Normally this will
result in-a kiln
shutdown, but there
may be several’

{ minutes of

excessive -
temperatures before
shutdown cccurs.

'Gas pressure
at SCR inlet

-60 mBar.

- | Iypical

-80 mBar
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Gas-Phase Compositions and Ranges

Table 2-3 presents gas:phasé composition data for the preheater tower exhaust gas
stream. Note that these values are based on design and anticipated operation, and
actual] values could differ. : :

Table 2-3.. Anticipated Gas Stream Composition Preheater Downcomer

Parameter Yalue Notes
Particulate matter Typical 60 grams/Nm?
loading at SCR inlet Maximum R 100 grams/Nm®
Particulaté matter size | Typical Unknown No data are
distribution L : available on the
- dustsize =
distribution at this | -
location in the
- process. -
{80, Typical(daily average) 600 ppmv i @ 3.6% 0, _
‘ Maximum(daily average) 750 ppmy @3.6%0,
180 Typical(daily average) S ppmv @ 3.6% O,
, | Maximum(daily average) " 7 ppmv @ 3.6% O,
NOx Typical (daily avg.) 600 ppmv @ 3.6% O,
Maximum (daily avg.) . - 1400 ppmv | @3.6% O,
Maximum Rate of change - 33 ppmv/sec | Rapid variation in
’ ' : NOx
concentration will
. ) be routine.
CcO Typical(daily average) 720 ppmv @ 3.6% O
.| Maximum (daily average) 1500 ppmv @ 3.6% Oy
0 Typical ‘3.6 vol. % Even higher O
Maximurn - .~6vol. % . | levelscan occur
. B : during ‘ '
malfunction
conditions.
CO, Typical 0vol% | @3.6%0;
H,0 Typical. ~6.0 vol. % @ 3.6% O_-_»
Process Generated Typical 20 ppmy @ 3.6% 0,
NHj Maximum 30 ppmv @ 3.6% Oy
| Minimum 10 ppmy @ 3.6% 0y
Hydrocarbons (THC) | Typical 25 ppmvas CHs | @ 3.6% Oy
' : Maximum 36 ppmv as C:Hs | @ 3.6% O,
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Entrained Dust Composition

Table 2-4 presents composition data for the entrained dust in the preheater tower
exhaust gas stream. Note that these values are based on design and anticipated
operation, and actual values could differ Note also that this entrained dust may
be “sticky” under the operating conditions of the preheater tower
exhaust stream  See http://www robinsonfans.com/protect/cement. htm for
additional details. ' '

Table 2-4. Particulate Matter Composition

O

I Coihponnd - Value - Notes
Ca0 Typical - 26 grams/Nm’ - Value is CaO + CaCO;
: Maximum - '| 45 grams/Nm® CaQ levels should be -
3 . {assumedto be high.
- K20 Typical 0.55 grams/Nm’ '
| Maximum 0.61 grams/Nm®
Na,0 Typical 0.20 gramis/Nm®
Maximum 0.22 grams/Nm® -
Cr20; Typical 1 0.00087 grams/Nm’
' Maximum 1 0.00130 grams/Nm®
PbO Typical 0.00081 grams/Nm’
Maximum 0.00110 grams/Nm® °
As;0; (gas) Typical 0.0034 grams/Nm®
- '- Maximum 0.0047 grams/Nm®
8i0, Typical 8.4 grams/Nm®
: Maximum 14.1 grains/Nm®
ALO;, Typical 2.0 grams/Nm® -
S | Maximum 3.5 grams/Nm’
Fe,0; Typical | 1.5 grams/Nm’
' Maximum 2.7 grams/Nm’
TiO; Typical 0.11 grams/Nm?>
Maximum 0.19 grams/Nm?>
MgO Typical 0.50 grams/Nm®
‘ Maximum 0.86 grams/Nm®
P05 Typical 0.06 grams/Nm’
Maximum 0.11 grams/Nm’
V,0s Typical 0.0012 grams/Nm’
Magimum 0.00]] grams/Nm*
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February 18, 2004

Mz. Scott Rutherford
Cormetech; Inc.

5000 International D1ive
Durham, NC 27712

Subjectt  SCR System for St. Lawrence Cement

Dear Mz. Ruthexford:

Asl explamed in our telephone conversations, CDM is an envir onmental consulting ﬁnn
. providing environmental assessments of St. Lawrence Cement’s pioposed cement plant in
- Greenport, NY. One of our assignments is to assess whether ot not the air pollution control

~ (APC) systems for the proposed cement plant meet present day APC laws and regulations.
Since the project is located in the Northeast Ozone T1ansport Region, nitrogen oxide (NOx)
and volatile organic compounds (VOCs) are subject to Lowest Achievable Emission Rate
(LAER) control technology. Therefore, we are most inter ested in the feasibility of applying
selective catalytic reduction (SCR) control to the pr oposed cement plant '

We have developed a list of SCR system pexfonnance guarantees which are contained in
Appendix 1. Appendix 2 contains process data on the proposed cement plant in Greenport,
NY. To assist us in evaluating the suitability of applying SCR technology to the Pr oposed
cement plant, could you please answer the following queshons

1. Can Coxmetech guazantee that your SCR system if mstalled on the proposed St
Lawrence Cement plant in Greenport, NY will meet the performance guarantees as -
stated in Appendix 1? If there are any performance guarantees which you would have
to take exception to, please indicate these. Process data on the proposed cement plant
1s included in Appendix 2, Cement Manufacturing Plant - Process Data.

2. One of the problems with applying SCR to this project is the tempex ature of the
preheater tower exhaust gas, minimum of 3000C (5720 F), which is slightly lower than
the desired minimum inlet temperature of 315¢C (600° F) to 325°C (617° F). One of the
possible solutions to this problem is to install a bypass duct around the last preheater
cyclone. See attached Figure 1 showing kiln, preheater cyclones, proposed cyclone
bypass duct and nominal design temperatures through the process. Assuming that the
preheater tower exhaust temperature from the last preheater tower is at the minimum
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Mr. Scott Rutherford
 February 18, 2004
Page 2 '

5720 F and its tempexature needs to be raised to 617° F, only 5% of the 932°F gas
‘stream going into the last cyclone would have to be bypassed to achieve the desired .-
617° F going into the SCR system. Note that simila1 types of economize: bypasses are

hi
commonly used on utility boiler SCR systems. Does this sound like a reasonable way . .

- toaddress the tempexature problem? Do you see any technical flaws in it? Assuming
.such a cyclone bypass duct could be installed on the proposed cement plant, could
Cormetech agree to pxov:dmg the pexfoxmance guaxantees stated above? B

3. " Lastly, we are most interested in hearing about the SCR testing and expex ience at :
~* other plants, particulaily those firing high dust, high sulfur fuels such as Power River .
* Basin (PRB) coal. ] have found some interesting articles on PRB coal SCR systems on
-your website. Are there any recent data from these plants which you can share with
us. We would like to know about: sulfur and SO2 concentrations in the limestone and
preheater exhaust gas, concentrations of alkalis (Na, K) and other detrimental
elements (arsenic, lead, phosphorus) in the raw feed and in the particulate matter at
the SCR inlet, SO, oxidation levels, any formation of CaSOy, any plugging or fouling
. problems, NO,1eduction, NH; slip levels, type of catalyst, temperatures at inletand
outlet of SCR system, type of soot blowers and frequency used, dust loading to the
SCR system, composition of the dust and measurements of catalyst deacuvatlon or
expected life. :

We greatly appreciate your assistance on this mpoxmnt project. If you have any questions or.
concerns, please do not hesitate to call me at 617-452-6239. If you could 1espond tous by
» Mazch 3, 2004 that would be most appxec:lated. Thank you.

Very truly youss, :

Frank Sapjenza -
Principle Engineer
Camp Dresser & McKee Inc.
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Mr. Scott Rutherford
February 18, 2004
Page3 ' o _
APPENDIX 1 _
- Performance Guarantees for SCR System

- 1. NOx Reduction Eff1c1ency :
The SCR system shall achieve a minimum of 85% NOx reduchon efﬁaency when the
pxoposed cement manufactunng plant (specifically the kiln, precalciner and pxeheater)
' is operating at stable, continuous.conditions, Stable continuous conditions are defined
* . as opetation of the plant such that the preheater tower exit gas flow rate, temperature
- and composition are as defmed below (i.e. between the fol]owmg minimum and

. maximum valves):
* Flow rate in actual m/hr 600000 - 950000
Temperature in degrees C ’ - 300_... - T o}

~ All other preheater tower exit gas characteristics and composition shall be between the
Iimits indicated in Table 2-2, 2-3 and 24 of Appendix 2. The above NOx reduction

. efficiency shall be maintained for the life of the catalyst I'he hfe of the catalyst is
_ defmed in Item 6 below . :

2. NHs Shp

The NHS3 slip from the SC’R reacior shall not exceed 2- ppmvd at3% oxygen when the
cement manufacturing plant is operating at stable, continuous conditions. The
. amumonia slip emission limit must be maintained fox the life of the catalyst which is

defined in Jtem 6 below.

3. SOz Ox1dat10n

The fraction of SO, that is oxidized to form SO in the SCR reactor shall not exceed 1.0
‘mole % while the cement manufacturing plant is operating at stable, continuous
conditions. The SO, oxidation limit must be maintained for the life of the catalyst
which is defined in Item 6 below.

4. Gas-Side Pressure Loss Requirements

The flange-to-flange gas side pressure loss across the SCR system shall not exceed 6
inches water column when the cement manufacturing plant is operating at stable,
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continuous conditions. The gas side pressure loss must be maintained for the life of
the catalyst which is defined in Item 6 below.

*

Turndown Reanirements

A ARWRNS VY LA A‘u\lm\—asl\»atnu

The SCR system must be capable of mamtammg all pezfoxmance requirements listed
 in this Appendix when the preheater tawer exit gas has a flow, tempexatu:e and
characteristics thhm the 1anges defined in Item 1 above

%)

6. Catalyst Life
The average catalyst life shall be a minimum of 24,000 houxs of opexatmg time.
Operating time includes only that time during which NH is injected into the
preheater tower exhaust gas upstream of the SCR reactor. Average catalyst life refers
~ to the average length of time catalyst is mstalled in the reactor before it is removed
- andreplaced.. : S :

7. SCR Availability Reqmrement
The SCR system shall be available at least 98%of the time that the cement
. manufacturing plant is operated at stable, continuous conditions, and also provided
that the SCR system is maintained and operated in accordance with the procedures
and instructions stated in the SCR supplier’s Operations and Maintenance Manuals.

8. Failure to Meet Performance Guarantees
If the SCR system fails to meet the NOx1eduction effic1ency (85%) as stated in Item 1
or the NHssslip limit stated in Item 2, then the SCR system supplier shall correct the
failure by repair, modification or replacement of the SCR equipment, whole or in part.
If, after a reasonable period in which the SCR supplier attempts to correct the '
deficiencies, the SCR system still fails to meet the above NOxreduction and NH; slip
guarantees, then the SCR supplier shall pay the Purchaser liquidated damages. The
amount of liquidated damages shall be determined by the supplier and Purchaser and
shall be based on the cost to the Purchaser of excess Ni Ox emissions released to the
atmosphere.

Test method procedures for determining NOx, NH;, SO; and 503 concentrations shall be'US
EPA Test Methods (40 CFR 60 Appendix A).
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 March 18,2004

M. Jack Wagner
- Argillon Inc.
, 1345 Ridgeland Palkway
~ Suite 116
Alpharetta, Geor gia 30004

| Su'bject; . Proposed SCR System for St. Lawrence Cement -

N Dear Mr. Wagnez

‘ As I explamed in our telephone convexsatxon, CDM is ani environmental consultxng firm
providing environmental assessments of St. Lawrence Cement’s proposed cement plant in
Greenport, NY. One of our assignments is to assess whether or not the ait pollution control -

- - (APC) systems for the proposed cement plant meet present day APC laws and regulations.
‘Since the project is located in the Northeast Ozone Transport Region, nitrogen oxide (NOx)

_and volatile organic compounds (VOCs) are subject to Lowest Achievable Emission Rate
(LAER) control technology. Therefore, we are most interested in the feasibility of applymg
selectxve catalync reduction (SCR) control to the pmposed cement plant

We have developed a list of SCR system pexfoxmance guaxantees which are contamed in
Appendix 1. Appendix 2 contains process data on the proposed cement plant in Greenport,
NY. To assist us in evaluating the suitability of applying SCR technology to the pr oposed

' cement plant could you please answer the following: questlons

1 Can Axgﬂlon Inc. guarantee that their SCR _system if installed on the pxbposed St.
Lawrence Cement plant in Greenport, NY will meet the performance guarantees
stated in Appendix 1? If there are any petformance guarantees which you would have
to take exception to, please indicate these. Process data on the proposed cement plant

" is included in Appendix 2, Cement Manufacturing Plant - Process Data. -

2. One of the problems with applying SCR to this project is the temperature of the
preheater tower exhaust gas, minimum of 300°C (5720 F), which is slightly lower than
the desired minimum inlet temperature of 3159C. (6009 F) to 3259C (617° F). One of the
possible solutions to this problem is to install a bypass duct around the last preheater
cyclone. See attached Figure 1 showing kiln, preheater cyclones, proposed cyclone
bypass duct and nominal design temperatures through the process. Assuming that the
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preheater tower exhaust temperature from the last preheater tower is at the minimum
5720 F and its temperature needs to be 1aised to 617° F, only 5% of the 9320 F gas
stream going into the last cyclone would have to be bypassed to achieve the desired
617° F going into the SCR system. Note that simila1 types of economizer bypasses are
commonly used on utility boiler SCR systems. Does this sound like a reasonable way

. toaddress the temperature problem? Do you see any technical flaws in it? Assuming

- such a cyclone bypass duct could be instalied on the proposed cement plant, could

A1 g-Lllon Inc. agree to providing the pezfoxmance guaxantees stated above?

3. Lastly, we are most interested in hearing about SCR testmg and expenence at other
plants, particularly those firing high dust, high calcium fuels such as Powder River
Basin (PRB) coal. I found the following article through a web search, “SCR Catalyst

Design Issues and Operating Experience: Coals with High Arsenic Concentrations and Coals
from Powder River Basin“which was authored by Siemens technical experts. Is there any
‘more recent experience or data available on the SCR systems at PRB coal boilers? Has
any more work been done as part of the PRB Test Progxam wl:uch is mentioned in the

‘article? -

We greatly appreciate yom assistance on this important pro]ect I you have any quesnons or
concerns, please do not hesitate to call me at 617-452-6239. I hate to rush you, but

" unfortunately we need a response by March 23, 2004. If only a partial response is possxble that
would be appreciated. Thank you. , :

Very truly yours,

Frank Sapienza
Principle Engineer
Camp Dresser & McKee Inc.
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o APPENDIX1
Performance Guarantees for SCR System

1. NOx Reduction Eff1c1ency

 The SCR system shall achieve a minimum of 85% NOx zeduchon efﬁcxency when the
proposed cement manufacturing plant (specifically the kiln, precalciner and preheater)
is operating at stable, continuous conditions. Stable continuous conditions are defined
as operation of the plant such that the preheater tower exit gas flow rate, temperature
and composition are as defined below (i.e. between the followmg minimum and

maximum valves): |
. Minimum : Maximum
- Flow rate in dctual m/h : 600,000 | ' :950,0'00
vIempexaturem degrees c. o ) 300.. S 400.

All other preheater tower exit gas char actenstlcs and composmon shall be between the -
limits indicated in Table 2-2, 2-3 and 2-4 of Appendix 2. The above NOx reduction
efficiency shall be maintained for the life of the catalyst The life of the catalyst is -
defined in Item 6 below. : , '

2. NH; Slip - o
~ The NH3 slip from the SCR reactor shall not exceed 2 ppmvd at'3% oxygen when the

~ cement manufacturing plant is operating at stable, continuous conditions. The
ammonia slip emission limit must be maintained for the life of the catalyst which is

defined i in Item 6 below.

3. SO, Oxidation

~ The fraction of SO, that is oxidized to form SO; in the SCR reactor shall not exceed 1.0
mole % while the cement manufacturing plant is operating at stable, continuous
conditions. The SO; oxidation limit must be maintained for the life of the catalyst

which is defined in Item 6 below. -

Document Code

Project 2000-05-077 ' Page 200 of 338




M. Jack Wagner
March 18, 2004
Page 4

4. Gas-Side Pressure Loss Requirements
. The flange-to-flange gas side pressure loss across the SCR system shall not exceed 6
inches water column when the cement manufacturing plant is operating at stable,
continuous conditions. The gas side pressure loss must be mamtamed for the life of
‘the catalyst which is defined in Item 6 below.

5. Turndown Requn'ements ‘
The SCR system must be capable of mamtammg all performance requirements Iisted
in this Appendix when the preheater tower exit gas has a flow, tempex atuxe and
characteristics within the xanges defined in Item 1 above :

6. Catalyst Life
- The average catalyst life shaH be a minimum of 24,000 hours of ope:raimg time.
Operating timie includes only that time during which NE; i is injected into the
preheater tower exhaust gas upstream of the SCR reactor. Average catalyst life refers
to the average length of time catalyst is installed in the reactor before itis removed ‘
and replaced. S : : :

7. SCR Avallabxlrty Reqmrement

- The SCR system shall be available at least 98%of the time that the cement
manufacturing plant is operated at stable, continuous conditions, and also pr ovided
that the SCR system is maintained and operated in accordance with the procedures
and instructions stated i in the SCR suppher’ s Oper ations and Mamtenance Manuals

8. Failure to Meet Performance Guarantees
If the SCR system fails to meet the NOx reduction efficiency (85%) as stated in Item 1
~or the NHsslip limit stated in Item 2, then the SCR system supplier shall correct the

- failure by repair, modification o1 replacement of the SCR equipment, whole or in part.
If, after a reasonable period in which the SCR supplier attempts to correct the -
deficiencies, the SCR system still fails to meet the above NOxreduction and NHs slip
guarantees, then the SCR supplier shall pay the Purchaser liquidated damages. The
amount of liquidated damages shall be determined by the supplier and Purchaser and
shall be based on the cost to the Purchaser of excess NOx emissions released to the
atmosphere.

Test method procedures for detemumng NOx, NHs, SO; and SOs concentrations shall be US
EPA Test Methods (40 CFR 60 Appendix A). :
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KWH Catalysts, inc.

<,
T
February 27, 2004

Camp Dresser & McKee Inc. :
“One Cambridge Place

50 Hampshire Street

Cambridge, MA 02139

Attention: Frank Sapienza . -
~ Principle Engineer.

Subject: SCR System for St. Lawrence Cement -
KWH Catalysts,’lncn Response to Revisions to the Specification

. DearMr. Sapiehza; :

The following is response to your questions concerning the proposed CDM revisions to
the St. Lawrence Cement Greenport. SCR bid spegcification.

1. Can KWH Catalysts, Inc. guarantee that its proposed SCR system for St. Lawrence
Cement will meet the performance guarantees as stated in Appendix 1?7 ‘ :

NOx Reduction Efficiency

KWH can meet the performance guarantee of a minimum 85% NOX reduction.
However, the minimum temperature to the SCR must be 315 C versus the specified
300 C to avoid salt formation. The temperature at which ammonium salts will begin
to form is really not a debatable issue. With ammonia present and the concentration
- of SO, and NOx known, salts will begin to form at a temperature dependent on the'
moisture content of the process gas. This is well known chemistry and easily
calculated. ' .‘ ' S

NH, Slip

"~ KWH can meét the performance 'guarantée requirement of not to exceed 2 ppmvd
at 3% 02,. : o . : R C . .

- S0, Oxidation

The requirement of SO,/SO; conversion of less than 1% by mole is the now typical
requirement in specifications for coal-fired U.S. utility boilers since potential carry-
over of SO; downstream can result in an acid plume out the stack. This criteria
should not be applied to a cement process gas stream. The SO3 generated in the

KWH Catalysts, inc + 435 Devon Park Drive » 400 Building » Wayne, PA 19087
Phone: (610) - 293 2507(2508) * Fax: (610) - 254 9617
www kwhcatalysts com
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process is captured by the large amount of free lime as CaO in the gas stream.
SO, oxidation by the catalyst wil have no negative impact on the amount of SOy
formed and subsequently captured. As an added point, there is no field test
method that can measure this anyway since the SO; gas is totally captured by -
conversion to particulate calcium sulfates and sulfites as it is contacted by the
free lime upstream, within, and downstream of the SCR catalyst.

| G_ais-Side Pressure Loss

KWH can méet the performance gdarantee requirement of not to exceed 6" W.G.
‘across the flange-to-flange SCR system. : ~ "

Turndown Requirements

. KWH will maintain all performance requirements listed in the Appendix with the
exception of SO, oxidation (as explaned above) within the ranges of flow and
characteristics defined in Item 1 of your letter. However the minimum temperature
must be 315 C versus the specified 300C. - - ' ' '

Catalyst Life

Common practice for SCR catalyst is 16,000 -hours and KWH would guarantee this
catalyst lifetime. ‘The Solnhofen SCR has operated successfully for over 24,000 hours.
In three weeks KWH will be removing catalyst test elements from the Soinhofen

- reactor and conducting laboratory bench reactor tests to determine catalyst deactivat-

. ion. "KWH stated in its bid to St. Lawrence that it expected a 24,000 hour catalyst

life. KWH would be-willing to provide a 24,000 hour life guarantee but this commit-
ment would be depend on the results of these bench reactor catalyst tests. KWH
will update you on this issue when the bench reactor catalyst test results become
available. . A condition for the catalyst life guarantee and the following Availability
guarantee is that the SCR system be equipped with a 100% bypass. This will
protect the catalyst against plant upset conditions such as very low gas flow that
would plug the catalyst quickly or moisture conditions at acid or water dewpoints
that would form cement at the catalyst face and in the catalyst channels effectively
ending the life of the catalyst. This is not an unreasonable condition as this is common
practice for some pollution control equipment that are sensitive to specific plant upset
conditions. For example, a bypass is commonly used for baghouses to prevent high
temperature excursions from destroying the filter bags or boiler tube leaks causing
permanent bag blinding. : : ‘ "

SCR Availability-

KWH can guarantee SCR system availability of 98% of the time that the cement plant
is operated at.stable, continucus conditions as defined in the specification for the
performance guarantee criteria and provided that the SCR system is maintained and
operated in accordance with the procedures and instructions stated in the KWH
Operations and Maintenance Manual. Additional conditions for the availability
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guarantee are that KWH will have access to the SCR system during plant outages
and forced shut-downs to conduct inspections and maintenace of the SCR system
.and that the SCR system is equipped witha 1 OQ% bypass as described previously.

Failure to Meet Performance Guarantees -

KWH takes exception to the open-ended liquidated damages requirement as stated,
The Industry standard for pollution control systems, be they FGD scrubbers, bag- -
‘houses, SCRs and precipitators is typically worded as follows: “The cumulative
maximum liability of Vendor with respect to all claims and costs arising out of or
incurred in connection with this contract or arising out of the performance or non-
performance of the supplied scope of work, whether based on contract, warranty, tort,
strict liability or otherwise, shall not exceed in the aggregate an amount equal to one
hundred (100%) percent of the Contract Price paid to Vendor”. . :

‘2. Maintaining the Minimum Temperature

The ihcl'usioh, as you propésé, ofa bypass‘ duct around the last preheater cyclone
as a method to maintain the preheater tower exhaust gas above the minimum
required temperature of 315 C, appears to be a reasonable method to address

the minimum temperature issue.

3.  Scinhofen Plant Data . T - ‘ _
- KWH had a very informative meeting at'the Solnhofen Plant on. February 25.
The SCR has been operating for over 24,000 hours and maintaining the German
- regulation requirement of not to exceed 500 mg/m® of NOx. The SCR is only
equipped with 3 of a possible 5 layers to meet the 500 mg limit. Provision was
included in the SCR design to achieve potential future limit of 200 mg. The 500 mg ..

requirement is being achieved with an average NOx inlet of 2500 mg.

. During the KWH meeting, Mr. Gerd, Sauter, Plant Manager, stated that, if COM
wishes to obtain detailed SCR performance data and process exhaust gas and
particulate/raw feed data, he would be pleased to provide this information with
a confidentiality agreement in place. He invited CDM to visit the plant if they wish.

As a final comment, note that SCR technology has been applied for several decades to a
- diverse number of applications worldwide. KWH, in particular, has successfully applied
its catalyst technology to such applications as coal-fired boilers, oil and gas fired boilers,
municipal waste and sewage sludge incinerators, diesel/gas cogen plants, chemical
plants, refineries, glass plants, biomass incinerators, and steel sinter plants. These
applications span an extreme range of process gas/dust conditions and operating
conditions. SCR catalyst is a mature, proven technology that can be adapted in its
design formulation and configuration (i.e. pitch, length, etc.) to a wide range of
applications as has been shown with the new application on cement at Solnhcfen.
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Should you have questiohs or require add'iti()nal information, please contact me.

Very truly yours,

Tom Lugar -
Chief Executive. Officer
- KWH Catalysts, Inc.
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ALSTOM

Power Environment

Environmental Controf Systerns

Mr. Frank Sapienza

Camp Dresser & McKee, Inc.
One Cambridge Place

50 Hampshire Sireet
Combndge MA 02139

2/23/2004

Your Ref: Your Letter Do’red Februqry 6 2004
Our Ref: St. Lawrence Cement - Greenport SCR Pr0|_ecf :

. Mr. Frank Sapienza,

We' are in recelpf of your leh‘er dated February 6 wherein you offer comment to the St

Lawrence Cement project.

Although your interest in this project is understood, and your suggestions noteworthy, ALSTOM -
_ is not in a position to formally respond to questions from a party who is not contracted directly -
with, or an agent of, St.-Lawrence Cement (SLC). Should the project proceed with SCR,
questions and answers should be directed through SLC to ALSTOM, and back through the
same path. As a global, full-service consulting, engineering, construction, and operations firm,
we expect CDM will agree this is proper protocol Ieadmg to potential capital equnpmem‘

procurement.

With regard to the ltalcementi testing that had been performed, the specific details of that
program are cbnﬁdenfial- in na’rure and cannot be divulged without the consent of ltalcementi.’

Thank you for contacting ALSTOM Power If' we can offer any f'un‘her information or oss:stance

please let us know.

Sincerely,
ALSTOM Power

/\‘—_') M-Y—d—»—"’-
Noel Kuck '
Product Monager

1409 Centerpoint Blvd.
Knoxville, TN (USA) 379321962
Tel = 865 6937550

Fax: 8635 694-5203
wRrpjeet2A0-05-077

ALSTOM Power Environment
Head Office’ 25 Avenua Kleber
75116 Paris (France)

Tel: +33 ) 47 55 20 00

Fax: +33 1 47 sSP22@209 of 338
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Sapienza, Frank

From: . Howard Franklin [noward.franklin@hal.hitachi.com]
Sent:  Tuesday, March 23, 2004 8:37 AM |
To: - Sapienza, Frank

. Subject: Re: SCR for Cement Plant

Frank

I received the email below from Japan. It appears that your conditions are too challenging,

Howard-san, '
It is quite difﬁeult to zipply the' SCR system for this cement plant because:

'1) Very hxgh dust loadmg (Normal 60g/Nm3 Max 100g/Nm3). Itis 3 txmes of our worst case expeuence It is very
difficult to predict the erosion and dust pluggmg even if sootblowers are mstalled

'2) Ca0 amount: CaO loading is 15-30 times of PRB apphcatxon So, the maskmg isan ektremely.lat ge and
unpredictable problem. ‘We anticipate that the catalyst will deteriorate very quickly. It is not possible to evaluate the
catalyst hfe and offer any guarantees ,

The customer requires the very hlgh per. formance and long hfe (24000 hours). It is not possxble for us to economically
deS1gn the SCR and offer any guarantees : :

Best regards _

T. Ogasahara A

"Sapienza, Frank” wrote:

Dear Mr. Frankiin:it was good talking with you the other day. The attached letter explains our
interest in applying SCR technology to cement manufacturing plants.if you have any questions,
please call me at 617-452-6239.Thank you for your assistance. Very truly. yours F rank
SapienzaPrinciple EngmeerCDM Inc. -
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TABLE1

Cbmpariéon of Greénport Plant With Coal-Fired Power Plants

i Coal Fired Power Plants With SCR Systems
Greenport, NY | Somerset, NJ | Carolina P&L | Kasas City P&L
) ) High Dust. High Low Dust Low High Qust, Low
Flue Gas Design Parameters at Qutlet of Preheater Tower Sulfur Sutfur Sulfur, PRB Coal
Gas Flow Rate in Nm*/hr : _ _
- Typical 381,000 2,300,000 2,700,000 8,860,000
- Maximum 418,000 ’ :
Gas Temperature at SCR Inlet
- Typical (°C) - 320 °C 343°C 391°C '368 °C
Dust Loading in grams/Nm ' .
- - Typical ‘ 60 15 0.102 327
- Maximum 100 . :
SO, inppmyv. . - o _ '
- Typical 600 1140-3490 323-1213° | 420
- Maximum 750
SO, inppmv . _ .
- Typical 5 86’ 24-88" 32
- Maximum 7 26" '
NOx in ppmv’
- Typical 600 340 278 135
- Maximum 1400 '
Ca0 in PM in grams/Nm® : - . :
- Typical ' 26 - ' 0.48 ND ¢ 74
- Maximum .45 0.01 9
Na,O in PM in grams/Nm® ' : _
- Typical ' . 020  0.061 ND 0.46
- 'Maximum - 022 0.004 - .Q78
K,0 in PM as grams/Nm® S o
- Typical ‘ 0.55 016 ND - 010"
- Maximum _ - 061 0.003 . 020
As,0; gas in grams/Nm® . '
- Typical ©0.0034 0.008 ND 0
- Maximum ©0.0047 - 0012 0021
P05 in PM in grams/Nm® » ’ o
- Typical 006 0.032 ND : 056
- Maximum 011 ' 0.0006 - 0.78
In Commercial Operation Since July-99 July-01 May-01 -
Design Parameters : : :
Qutlet NOx in ppm . 34 58.5 59.2
NOx removal efficiency 90% 79% 55 60%
NH, Slip 3 ppm 2 ppm 2 ppm
SO, Oxidation <075% <1.0% " <075%
Catalyst Life 24,000 hrs 24,000 hrs 24,000 hrs
Achieving all Design Parameters to Date? Yes Yes ’ Yes

Notes:

" Estimate based on 075 % SO, oxidation
! SCR s installed downstream of ESP

¥ Calculated value based on sulfur in fuel (1 5%)

4 ND abbreviation for No Data
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Low NOx Levels (0.04 Ibs MMB'tu)v_Now Being Obtained S v Page 1 of 2

FGD and DeNOx
NEWSLETTER

January 2004
No. 309 .

Low NO, Levels (0.04 ibs/MMBtu) Now Being Obtained
Nineteen coal-fired power plants in the United States achieved NOxlemissio’n' Iévels of 0 O6llb_s/vMMBtu or lower in the »
third quarter 2003. Six plants achieved 004 lbs/MMBtu. Seven plants achieved 0.05 Ibs/MMBtu and six plants
averaged 0.06 los/MMBtu. See Figure 4 for the lowest emitters. All were retrofit with SCR. '

FIGURE 4 - LOWEST NOy EMITTING POWER PLANTS -U S,

3RD QUARTER 2003 .
L Utllitf Name “PlantName  [lUnit No. |} NO, Ibs/MMBtu ||
|PP&L Inc. Montour 2 0.04°
{Reliant Energy [Keystone - 1 © O 0.04
{[Reiiant Energy [{W A Parish WAPG ||, 0.04

[PPaL inc. “[Montour - /| 0.04
[Refiont Energy |{Keystone ' 2 ] 0.04 }

[Consumers Energy Co. __|[Dan E Kam 2 0.04
|Reliant Energy - - |{Cheswick 1 -0.05
lIRetiant Energy W A Parish I wapPs 0.05 ||
|Georgia Power Co. |iwansley (6052) i 2 1 0.05 |
[Georgia Power Co. [wansley (g052) - |l 1 005 -
[Georgia Power Co. - . |[Bowen - [BR ] 005 '

" |[Georgia Power Co. J[Bowen { 48R .|| 0.05
Georgia Power Co. J[Hammond | 4 - 005
Georgia Power Co. __||Bowen | 28LR || 0.06 ]
[Georgia Power Co. |Bowen { 38BtR | ~ 0.08 |

{American Electric Power _|{Mountaineer (1301) | 1 || 0.06

|
0.06 . |
|

[Cinergy - IfEastBend 2
[Alabama Power Co. PamesHMiterdr. - J[ 4 | 0.06
{Alabama Power Co. JamesHMillerdr,  J| 3 006 |

Third quarter data 2003 for alf plahts is pés’ted in Mcllvaine’s Utility Environmental Upgrade Tracking System Tables
with both lowest and highest emitters are also displayed. The top eight emitters are shown in Figure 5.

FIGURE 5 ~ H!GHEST NO, EMITTING POWER PLANTS -~ U S. -
3RD QUARTER 2003 -

L - ’ . NO,
Utility Name  PlantName || {0 .

: B Ibs/MMBtu
|Associated Electric Coop. |[New Magid - [ 2 ) 121 ]
[Tampa Electric Co. 'JIF J Gannon 16Bo3][ 1.16

- ||Kansas City Power & Light Co. _|{La Cyane {1 100
[Xcet Energy : JRiverside (1927) | 8 J[ o097 ]
[Attegheny Energy Supply Co.___|{Willow Istand Power J[ 2 || 0.97 ]
IMid American [George Neat North J[ 1 ]| 0.96 ]
] i 1

f
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Low NOx Levels (0.04 lbs MMBtu) Now Being Obtained

Ncinergy

[[watter C Beckjord
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0.96

g  {[Associated Electric Coop.

[Thomas Hil

I MB1

I

0.94
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Figure 1

Schematic of Greenport Preheater/Precaleiner Section Showing Nominal Temperatures
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